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[bookmark: _Toc290330930][bookmark: _Toc290330802][bookmark: _Toc216859951]----------------------------------------------------- Beginning of Change ------------------------------------------------------------
[bookmark: _Toc535443008]5.2.2.2	TDD
[bookmark: _Toc535443009]5.2.2.2.1	Minimum requirements for PDSCH Mapping Type A
The performance requirements are specified in Table 5.2.2.2.1-3 and Table 5.2.2.2.1-4, with the addition of test parameters in Table 5.2.2.2.1-2 and the downlink physical channel setup according to Annex C.3.1.
The test purposes are specified in Table 5.2.2.2.1-1.
Table 5.2.2.2.1-1: Tests purpose
	Purpose
	Test index

	Verify the PDSCH mapping Type A normal performance under 2 receive antenna conditions and with different channel models, MCSs and number of MIMO layers
	1-1, 1-2, 1-3, 1-5, 1-6, 1-7, 2-1, 2-2

	Verify the PDSCH mapping Type A HARQ soft combining performance under 2 receive antenna conditions.
	1-4

	Verify the PDSCH mapping Type A enhanced performance requirement Type X under 2 receive antenna conditions and with 2 MIMO layers.
	3-1



Table 5.2.2.2.1-2: Test parameters
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	20 for Test 2-3
40 for other tests

	Duplex mode
	
	TDD

	Active DL BWP index
	
	1

	DL BWP configuration #1
	First PRB 
	
	0

	
	Number of contiguous PRB
	PRBs
	51 for Test 2-3
106 for other tests

	
	Subcarrier spacing
	kHz
	30

	PDCCH configuration
	Number of PRBs in CORESET
	PRBs
	48 for Test 2-3
102 for other tests

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	2

	
	Length (L)
	
	Specific to each Reference channel

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	
4 for Tests 1-1 and 1-7
2 for other tests


	
	Resource allocation type
	
	Type 0

	
	VRB-to-PRB mapping type
	
	Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	
	N/A

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	2 for Test 1-1 and 1-7
1 for other tests

	
	Length
	
	1

	Number of HARQ Processes
	
	16 for Test 1-4, [2-1]
8 for other tests

	K1 value
(PDSCH-to-HARQ-timing-indicator)
	
	Specific to each UL-DL pattern



Table 5.2.2.2.1-3: Minimum performance for Rank 1
	Test num.
	Reference channel
	Modulation format and code rate
	TDD UL-DL pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1-1
	R.PDSCH.2-1.1 TDD
	QPSK, 0.30
	FR1.30-1
	TDLB100-400
	2x2, ULA Low
	70
	[-1.1]

	1-2
	R.PDSCH.2-1.2 TDD
	QPSK, 0.30
	FR1.30-1
	TDLC300-100
	2x2, ULA Low
	70
	[0.3]

	1-3
	R.PDSCH.2-4.1 TDD
	256QAM, 0.82
	FR1.30-1
	TDLA30-10
	2x2, ULA Low
	70
	[25.3]

	1-4
	R.PDSCH.2-2.1 TDD
	16QAM, 0.48
	FR1.30-1
	TDLC300-100
	2x2, ULA Low
	30
	[1.6]

	1-5
	R.PDSCH.2-5.1 TDD
	QPSK, 0.3
	FR1.30-2
	TDLA30-10
	2x2, ULA Low
	70
	[-0.8]

	1-6
	R.PDSCH.2-6.1 TDD
	QPSK, 0.30
	FR1.30-3
	TDLA30-10
	2x2, ULA Low
	70
	[-0.9]

	1-7
	R.PDSCH.2-1.1A TDD
	QPSK, 0.30
	FR1.30-1A
	TDLB100-400
	2x2, ULA Low
	70
	[-1.1]



Table 5.2.2.2.1-4: Minimum performance for Rank 2
	Test num.
	Reference channel
	Modulation format and code rate
	TDD UL-DL pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	2-1
	R.PDSCH.2-3.1 TDD
	64QAM, 0.51
	FR1.30-1
	TDLA30-10
	2x2, ULA Low
	70
	TBD

	2-2
	R.PDSCH.2-3.2 TDD
	64QAM, 0.51
	FR1.30-1
	TDLA30-10
	2x2, ULA Low
	70
	[19.8]



Table 5.2.2.2.1-5: Minimum performance for Rank 2 and Enhanced Type X Receiver
	Test num.
	Reference channel
	Modulation format and code rate
	TDD UL-DL pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	3-1
	R.PDSCH.2-2.2 TDD
	16QAM, 0.48
	FR1.30-1
	TDLA30-10
	2x2, ULA Medium
	70
	[18.1]




------------------------------------------------- Unchanged sections omitted --------------------------------------------------------
[bookmark: _Toc535443018]5.2.3.2	TDD
[bookmark: _Toc535443019]5.2.3.2.1	Minimum requirements for PDSCH Mapping Type A
The performance requirements are specified in Table 5.2.3.2.1-3, Table 5.2.3.2.1-4, Table 5.2.3.2.1-5 and Table 5.2.3.2.1-6, with the addition of test parameters in Table 5.2.3.2.1-2 and the downlink physical channel setup according to Annex C.3.1.
The test purposes are specified in Table 5.2.3.2.1-1.
Table 5.2.3.2.1-1: Tests purpose
	Purpose
	Test index

	Verify the PDSCH mapping Type A normal performance under4 receive antenna conditions and with different channel models, MCSs and number of MIMO layers
	1-1, 1-2, 1-3, 1-5, 1-6, 1-7, 2-1, 2-2, 3-1, 4-1

	Verify the PDSCH mapping Type A HARQ soft combining performance under 4 receive antenna conditions.
	1-4

	Verify the PDSCH mapping Type A enhanced performance requirement Type X under 4 receive antenna conditions and with 3 MIMO layers.
	5-1



Table 5.2.3.2.1-2: Test parameters
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	20 for Test 2-2
40 for other tests

	Duplex mode
	
	TDD

	Active DL BWP index
	
	1

	DL BWP configuration #1
	First PRB 
	
	0

	
	Number of contiguous PRB
	PRBs
	51 for Test 2-2
106 for other tests

	
	Subcarrier spacing
	kHz
	30

	PDCCH configuration
	Number of PRBs in CORESET
	PRBs
	48 for Test 2-2
102 for other tests

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	2

	
	Length (L)
	
	Specific to each Reference channel

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	4 for Test 1-1 and 1-7
2 for other tests

	
	Resource allocation type
	
	Type 0

	
	VRB-to-PRB mapping type
	
	Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	
	N/A

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	2 for Tests 1-1 and 1-7
1 for other tests

	
	Length
	
	1

	Number of HARQ Processes
	
	16 for Test 1-4, [2-1]
8 for other tests

	K1 value
(PDSCH-to-HARQ-timing-indicator)
	
	Specific to each UL-DL pattern



Table 5.2.3.2.1-3: Minimum performance for Rank 1
	Test num.
	Reference channel
	Modulation format and code rate
	TDD UL-DL pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1-1
	R.PDSCH.2-1.1 TDD
	QPSK, 0.30
	FR1.30-1
	TDLB100-400
	2x4, ULA Low
	70
	[-4.1]

	1-2
	R.PDSCH.2-1.2 TDD
	QPSK, 0.30
	FR1.30-1
	TDLC300-100
	2x4, ULA Low
	70
	[-2.6]

	1-3
	R.PDSCH.2-4.1 TDD
	256QAM, 0.82
	FR1.30-1
	TDLA30-10
	2x4, ULA Low
	70
	[21.6]

	1-4
	R.PDSCH.2-2.1 TDD
	16QAM, 0.48
	FR1.30-1
	TDLC300-100
	2x4, ULA Low
	30
	[-1.0]

	1-5
	[R.PDSCH.2-5.1 TDD]
	QPSK, 0.3
	FR1.30-2
	TDLA30-10
	2x4, ULA Low
	70
	[-3.6]

	1-6
	[R.PDSCH.2-6.1 TDD]
	QPSK, 0.30
	FR1.30-3
	TDLA30-10
	2x4, ULA Low
	70
	[-3.8]

	1-7
	R.PDSCH.2-1.1A TDD
	QPSK, 0.30
	FR1.30-1A
	TDLB100-400
	2x4, ULA Low
	70
	[-4.1]



Table 5.2.3.2.1-4: Minimum performance for Rank 2
	Test num.
	Reference channel
	Modulation format and code rate
	TDD UL-DL pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	2-1
	R.PDSCH.2-3.1 TDD
	64QAM, 0.51
	FR1.30-1
	TDLA30-10
	2x4, ULA Low
	70
	TBD

	2-2
	R.PDSCH.2-3.2 TDD
	64QAM, 0.51
	FR1.30-1
	TDLA30-10
	2x4, ULA Low
	70
	[13.7]



Table 5.2.3.2.1-5: Minimum performance for Rank 3
	Test num.
	Reference channel
	Modulation format and code rate
	TDD UL-DL pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	3-1
	R.PDSCH.2-2.3 TDD
	16QAM, 0.48
	FR1.30-1
	TDLA30-10
	4x4, ULA Low
	70
	[11.1]



Table 5.2.3.2.1-6: Minimum performance for Rank 4
	Test num.
	Reference channel
	Modulation format and code rate
	TDD UL-DL pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	4-1
	R.PDSCH.2-2.4 TDD
	16QAM, 0.48
	FR1.30-1
	TDLA30-10
	4x4, ULA Low
	70
	[15.7]



Table 5.2.3.2.1-7: Minimum performance for Rank 3 and Enhanced Type X Receiver
	Test num.
	Reference channel
	Modulation format and code rate
	TDD UL-DL pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	5-1
	R.PDSCH.2-2.3 TDD
	16QAM, 0.48
	FR1.30-1
	TDLA30-10
	4x4, ULA Medium A
	70
	[22.9]




------------------------------------------------- Unchanged sections omitted --------------------------------------------------------




	

Table A.1.2-2: TDD UL-DL pattern for SCS 30 kHz
	Parameter
	Unit
	UL-DL pattern

	
	
	FR1.30-1
	FR1.30-1A
	FR1.30-2
	FR1.30-3
	FR1.30-4
	FR1.30-5
	FR1.30-6

	TDD Slot Configuration pattern (Note 1)
	
	7DS2U
	DDDSUUDDDD
	DDDSU
	DDDSUDDSUU
	SU
	DDSU
	DS1S2U

	Special Slot Configuration (Note 2)
	
	6D+4G+4U
	6D+4G+4U
	10D+2G+2U
	10D+2G+2U
	12D+2G+0U
	10D+2G+2U
	S1: 10D+2G+2U
S2: 12D+2G+0U

	UL-DL configuration (tdd-UL-DL-ConfigurationCommon)
	referenceSubcarrierSpacing
	kHz
	30
	30
	30
	30
	30
	30
	30

	
	dl-UL-TransmissionPeriodicity
	ms
	5
	3
	2.5
	2.5
	1
	2
	1

	
	nrofDownlinkSlots
	
	7
	3
	3
	3
	0
	2
	1

	
	nrofDownlinkSymbols
	
	6
	6
	10
	10
	12
	10
	10

	
	nrofUplinkSlot
	
	2
	2
	1
	1
	1
	1
	0

	
	nrofUplinkSymbols
	
	4
	4
	2
	2
	0
	2
	2

	UL-DL configuration2 (tdd-UL-DL-ConfigurationCommon2)
	referenceSubcarrierSpacing
	kHz
	N/A
	30
	N/A
	30
	N/A
	N/A
	30

	
	dl-UL-TransmissionPeriodicity
	ms
	N/A
	2
	N/A
	2.5
	N/A
	N/A
	1

	
	nrofDownlinkSlots
	
	N/A
	4
	N/A
	2
	N/A
	N/A
	0

	
	nrofDownlinkSymbols
	
	N/A
	0
	N/A
	10
	N/A
	N/A
	12

	
	nrofUplinkSlot
	
	N/A
	0
	N/A
	2
	N/A
	N/A
	1

	
	nrofUplinkSymbols
	
	N/A
	0
	N/A
	2
	N/A
	N/A
	0

	K1 value 
(PDSCH-to-HARQ-timing-indicator)
	
	[7] if mod(i,10) = 0
[6] if mod(i,10) = 1
[5] if mod(i,10) = 2
[5] if mod(i,10) = 3
[4] if mod(i,10) = 4
[3] if mod(i,10) = 5
[3] if mod(i,10) = 6
[2] if mod(i,10) = 7
	[5] if mod(i,10) = 0
[4] if mod(i,10) = 1
[3] if mod(i,10) = 2
[2] if mod(i,10) = 3
[8] if mod(i,10) = 6
[7] if mod(i,10) = 7
[6] if mod(i,10) = 8
[5] if mod(i,10) = 9
	[4] if mod(i,5) = 0
[3] if mod(i,5) = 1
[2] if mod(i,5) = 2
[6] if mod(i,5) = 3
	[4] if mod(i,10) = 0
[3] if mod(i,10) = 1
[2] if mod(i,10) = 2
[5] if mod(i,10) = 3
[3] if mod(i,10) = 5
[3] if mod(i,10) = 6
[2] if mod(i,10) = 7
	[3] if mod(i,2) = 0
	[3] if mod(i,4) = 0
[2] if mod(i,4) = 1
[5] if mod(i,4) = 3
	[3] if mod(i,4) = 0
[2] if mod(i,4) = 1
[3] if mod(i,4) = 3

	
	Note 1: D denotes a slot with all DL symbols; S denotes a slot with a mix of DL, UL and guard symbols; U denotes a slot with all UL symbols. The field is for information.
Note 2: D, G, U denote DL, guard and UL symbols, respectively. The field is for information.
Note 3: i is the slot index per frame; i = {0,…,19}



------------------------------------------------- Unchanged sections omitted --------------------------------------------------------
Table A.3.2.2.2-1: PDSCH Reference Channel for TDD UL-DL pattern FR1.30-1 (QPSK)
	Parameter
	Unit
	Value

	Reference channel
	
	R.PDSCH. 2-1.1 TDD
	R.PDSCH. 2-1.2 TDD
	R.PDSCH. 2-1.3 TDD
	
	

	Channel bandwidth
	MHz
	40
	40
	40
	
	

	Subcarrier spacing
	kHz
	30
	30
	30
	
	

	Allocated resource blocks
	PRBs
	106
	6
	106
	
	

	Number of consecutive PDSCH symbols
	
	
	
	
	
	

	  For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	
	4
	4
	N/A
	
	

	  For Slot i, if mod(i, 10) = {0,1,2,3,4,5,}) for i from {1,…,39}
	
	12
	12
	7
	
	

	Allocated slots per 2 frames
	
	31
	31
	27
	
	

	MCS table
	
	64QAM
	64QAM
	64QAM
	
	

	MCS index
	
	4
	4
	4
	
	

	Modulation
	
	QPSK
	QPSK
	QPSK
	
	

	Target Coding Rate
	
	0.30
	0.30
	0.30
	
	

	Number of MIMO layers
	
	1
	1
	1
	
	

	Number of DMRS rEs
	
	
	
	
	
	

	  For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	
	6
	6
	N/A
	
	

	  For Slot i, if mod(i, 10) = {0,1,2,3,4,5,}) for i from {1,…,39}
	
	18
	12
	12
	
	

	Overhead for TBS determination
	
	0
	0
	0
	
	

	Information Bit Payload per Slot 
	
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 10) = {8,9} for i from {0,…,39}
	Bits
	N/A
	N/A
	N/A
	
	

	  For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	Bits
	2664
	144
	N/A
	
	

	  For Slot i, if mod(i, 10) = {0,1,2,3,4,5,}) for i from {1,…,39}
	Bits
	8064
	480
	4608
	
	

	Transport block CRC per Slot
	
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 10) = {8,9} for i from {0,…,39}
	Bits
	N/A
	N/A
	N/A
	
	

	  For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	Bits
	16
	16
	N/A
	
	

	  For Slot i, if mod(i, 10) = {0,1,2,3,4,5,}) for i from {1,…,39}
	Bits
	24
	16
	24
	
	

	Number of Code Blocks per Slot
	
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 10) = {8,9} for i from {0,…,39}
	CBs
	N/A
	N/A
	N/A
	
	

	  For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	CBs
	1
	1
	N/A
	
	

	  For Slot i, if mod(i, 10) = {0,1,2,3,4,5,}) for i from {1,…,39}
	CBs
	1
	1
	1
	
	

	Binary Channel Bits Per Slot
	
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 10) = {8,9} for i from {0,…,39}
	Bits
	N/A
	N/A
	N/A
	
	

	  For Slots i = 20, 21
	Bits
	25440
	1512
	13992
	
	

	  For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	Bits
	8904
	504
	N/A
	
	

	  For Slot i, if mod(i, 10) = {0,1,2,3,4,5,}) for i from {1,…,19,22,…,39}
	Bits
	26712
	1584
	15264
	
	

	Max. Throughput averaged over 2 frames
	Mbps
	11.419
	0.677
	6.221
	
	

	Note 1:	SS/PBCH block is transmitted in slot #0 with periodicity 20 ms
Note 2:	Slot i is slot index per 2 frames



Table A.3.2.2.2-1A: PDSCH Reference Channel for TDD UL-DL pattern FR1.30-1A (QPSK)
	Parameter
	Unit
	Value

	Reference channel
	
	R.PDSCH.2-1.1A TDD
	
	
	
	

	Channel bandwidth
	MHz
	40
	
	
	
	

	Subcarrier spacing
	kHz
	30
	
	
	
	

	Allocated resource blocks
	PRBs
	106
	
	
	
	

	Number of consecutive PDSCH symbols
	
	
	
	
	
	

	  For Slot i, if mod(i, 10) = 3 for i from {0,…,39}
	
	4
	
	
	
	

	  For Slot i, if mod(i, 10) = {0,1,2,6,7,8,9} for i from {1,…,39}
	
	12
	
	
	
	

	Allocated slots per 2 frames
	
	31
	
	
	
	

	MCS table
	
	64QAM
	
	
	
	

	MCS index
	
	4
	
	
	
	

	Modulation
	
	QPSK
	
	
	
	

	Target Coding Rate
	
	0.30
	
	
	
	

	Number of MIMO layers
	
	1
	
	
	
	

	Number of DMRS Res
	
	
	
	
	
	

	  For Slot i, if mod(i, 10) = 3 for i from {0,…,39}
	
	6
	
	
	
	

	  For Slot i, if mod(i, 10) = {0,1,2,6,7,8,9} for i from {1,…,39}
	
	18
	
	
	
	

	Overhead for TBS determination
	
	0
	
	
	
	

	Information Bit Payload per Slot 
	
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 10) = {4,5} for i from {0,…,39}
	Bits
	N/A
	
	
	
	

	  For Slot i, if mod(i, 10) = 3 for i from {0,…,39}
	Bits
	2664
	
	
	
	

	  For Slot i, if mod(i, 10) = {0,1,2,6,7,8,9} for i from {1,…,39}
	Bits
	8064
	
	
	
	

	Transport block CRC per Slot
	
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 10) = {4,5} for i from {0,…,39}
	Bits
	N/A
	
	
	
	

	  For Slot i, if mod(i, 10) = 3 for i from {0,…,39}
	Bits
	16
	
	
	
	

	  For Slot i, if mod(i, 10) = {0,1,2,6,7,8,9} for i from {1,…,39}
	Bits
	24
	
	
	
	

	Number of Code Blocks per Slot
	
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 10) = {4,5} for i from {0,…,39}
	CBs
	N/A
	
	
	
	

	  For Slot i, if mod(i, 10) = 3 for i from {0,…,39}
	CBs
	1
	
	
	
	

	  For Slot i, if mod(i, 10) = {0,1,2,6,7,8,9} for i from {1,…,39}
	CBs
	1
	
	
	
	

	Binary Channel Bits Per Slot
	
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 10) = {4,5} for i from {0,…,39}
	Bits
	N/A
	
	
	
	

	  For Slots i = 20, 21
	Bits
	25440
	
	
	
	

	  For Slot i, if mod(i, 10) = 3 for i from {0,…,39}
	Bits
	8904
	
	
	
	

	  For Slot i, if mod(i, 10) = {0,1,2,6,7,8,9} for i from {1,…,19,22,…,39}
	Bits
	26712
	
	
	
	

	Max. Throughput averaged over 2 frames
	Mbps
	11.419
	
	
	
	

	Note 1:	SS/PBCH block is transmitted in slot #0 with periodicity 20 ms
Note 2:	Slot i is slot index per 2 frames




------------------------------------------------------------- End of change ------------------------------------------------------------

